Background: Many youths and adults maintain a sedentary life style and a better understanding of the factors which influence physical activity is needed. This study analyses the association between social factors and low leisure-time physical activity in young adults. Methods: Three hundred and seventeen children aged 6-18 years participated in a health survey in 1979 and again 13 years later. In this cohort the influence of family factors during childhood on the subsequent risk of low leisure-time activity was analysed using multiple logistic regression. Results: Young women were significantly less physically active during leisure time if over 25 years of age, poorly educated and smokers. In muttivariate analysis, childhood smoking was the only variable significantly related to low leisure-time physical activity (0R=5.6 and 95% Cl: 1.4-23.6) in young women. In young men, low leisure-time physical activity was associated with parental work activity. Men whose parents had reported high physical activity during work at the examination in 1976-1978 were less often physically inactive during leisure time (0R=0.2 and 95% Cl: 0.1-0.6) at the follow-up in 1992. Conclusions: Young smoking girls seem to be a key group in the prevention of both smoking and a sedentary life style.
1
Population prevalence data on leisure-time physical activity are available from a number of Western countries, showing that one-quarter to one-third of the adult population has an almost sedentary life style.
"
5 The development of health promoting strategies for increasing physical activity in adults requires knowledge of the factors which determine the activity level in the population. Leisure-time physical activity is influenced by a broad range of factors 2 " 20 and a sedentary life style has most constantly been related to female gender, 2 Some recent cross-sectional studies have also shown a significant relation between parents and their childrens activity levels. ' However, there is little evidence that diis influence is sustained into adult life. In a recent study from Norway, the role of parental physical activity and education in adolescents' physical activity was analysed among 514 students (11-14 years) examined first in 1979 and at a follow-up 12 years later. Young women were significantly more physically active during leisure if highly educated and at baseline had physically active fathers and highly educated mothers. The only statist-ically significant factor associated with young mens activity levels was their own activity level at baseline.
In the present study, we examine the role of parental physical activity and education, participants own education and gender on leisure-time physical activity in a cohort of young Danish adults followed for 13 years. In previous studies age, work activity and smoking have been associated widi bodi leisure-time physical activity and education and, consequently, we included diese variables as covariates.
METHODS

Subjects
In 1979, 1,300 children aged 6-18 years were invited to a health examination. They were the offspring of 14,223 randomly selected adults living in the city of Copenhagen who had participated in die Copenhagen City heart Study (CCHS) in 1976-1978. 21 The parents' permission to examine the children was obtained for 947 (73%) of the children and diey were examined in die schools they were attending. The remaining 27% of die children who did not participate had the same age and sex distribution as die participants.
22
In 1992, a random sample of 610 of these children (now aged 19-31 years) was followed up by a mailed questionnaire. Three hundred and seventeen attended a subsequent healdi examination, 160 did not participate but answered a short questionnaire and 73 were complete refusers. Subjects widi insulin-dependent diabetes mellitus, pregnant women and subjects now living in the western part of Denmark or abroad were excluded from the study (n=60). The subsample of non-participants (n=160) who answered the short questionnaire differed from the 317 attenders in including a higher percentage of smokers (57 versus 48%). The study was approved by the Ethics Committee of the County of Copenhagen and all participants had provided informed consent.
Measurements
• Dependent variable At follow-up, information on socioeconomic position and life style was collected by self-administered questionnaires. Current leisure-time physical activity was measured by a four-category question. This question had also been used in general health studies in Sweden, 3 Finland, 4 and Denmark 2 and in several studies organised by the World Health Organisation e.g. the MONICA project. 3 ' 23 Such a simple activity measure correlates well with physiological measures, e.g. energy expenditure and physical fitness. 'The question included the following categories: i) mostly sitting, ii) light activity such as walking or biking at least 4 h per week, iii) more heavy activity as an active sportsman/woman or other strenuous leisure-time activity for at least 3 h per week and iv) heavy activity during leisure-time as a competitive sportsman/woman. The participants were also asked whether they were active in sport and for how many hours. Subjects who were not active in sports and also belonged to leisure activity categories i) and ii) were defined as having low leisure-time physical activity (sedentary life style). It might be argued that it is incorrect to define light activities for at least 4 h a week as a sedentary life style. However, the definition was based on the threshold for exercise which has been recommended to the population and, from the bivariate analyses with all categories of activity, we found it acceptable to combine categories i) and ii).
• Independent variables The participants' educational level was assessed with questions on number of years of school and they were divided into two groups with low (<12 years) and high (£12 years) education. All participants had left basic school at the time of re-examination. Work activity was measured by a four-category question: i) mainly sitting, ii) some walking on level ground, iii) much walking, stair climbing and lifting and iv) strenuous physical work. Few participants belonged to group iv and so groups iii and iv were analysed together. Smoking status was classified into two categories (yes (daily/sometimes) or no). Information on childhood smoking was obtained from an interview with the children performed by the medical investigator at the health examination in 1979-1980. Information on parents' activity at leisure and work and on paternal educational level and smoking habits was collected through a questionnaire at the examination of one of the parents in 1976-1978. Parent's physical activity was examined using the same two four-category questions described in die previous paragraph.
Statistical analysis
Uni-and multivariate logistic regression analyses were used to investigate the variables related to low leisuretime physical activity at follow-up. Odds ratios (ORs) and 95% confidence intervals (CIs) around estimates were calculated. Interaction terms were tested by comparing a logistic model which included an interaction term with the model without such a term using likelihood ratio tests. Model fits were tested by the Hosmer-Lemeshow % 2 -test. The data were grouped into percentiles of the fitted values. The test statistics computed from the observed and expected frequencies indicated reasonable fits.
RESULTS
On the basis of previous research we expected sex differences in the determinants of leisure-time physical activity. This was examined by testing interaction terms between sex and each of the determinants in a combined analysis of men and women. The analysis showed that the interaction was significant for sex x own education, sex x childhood smoking and sex x parents work activity.
Consequently, we present the data for men and women separately. Each of the parental variables (education, smoking, work and leisure activity) was also tested for interaction with parental sex. These interaction terms did not contribute significantly to the model indicating that associations between parental factors and physical activity did not depend on the parents' gender. Table I shows that young women were more often defined as physically inactive during leisure time than young men. In the bivariate analysis, age, own school education and current and childhood smoking were significantly associated with low leisure-time physical activity in women (table 2) . In multivariate analysis, childhood smoking was the only variable significantly related to low leisure-time physical activity in females. However, the OR for high education was borderline significant (OR=0.5, 95% CI: 0.2-1.1 and p=0.08). In men, low leisure-time physical activity was associated with parental work activity. Young men whose parents had reported high work activity at the examination in 1976-1978 were less often physically inactive during their leisure time at follow-up. This association remained significant in the multivariate analysis.
DISCUSSION
This prospective study among young Danish adults showed that social factors associated with low leisure-time physical activity were different for men and women. In women, own education and childhood smoking were associated with low leisure-time physical activity. Possibly due to die small number of subjects, education did not retain statistical significance in the multivariate analysis. Other prospective studies have also found that education is associated with leisure-time physical activity among women. In both Norwegian adolescents 9 and British adults 14 women frequently engaged in sports were better educated and had modiers with a higher education. One possible explanation for the importance of education on women's leisure-time activity is that females in higher social positions are more concerned with their appearance and, therefore, develop a more healthy life style, and highly educated mothers may also be more likely to encourage their daughters to be fit. Although, several cross-sectional studies among adolescents and adults have shown that smokers are less often physically active than those who do not smoke, 4 ' 5 ' 7 ' 8 ' 10 ' 18 only one prospective study among 6,000 male alumni from Harvard college included smoking in a prediction of subsequent level of leisure-time physical activity. The college alumni, who over a 20 year follow-up period were consistently classified as inactive, had more often been smokers at Table 1 Distribution of the dependent (leisure-time physical activity) and independent variables in the study population college than those who were consistently very active. Childhood smoking may be an indicator of a particular life style and moods particularly in girls 26 ' 27 and, although this is a fertile area of investigation, it is important to recognise that young smoking girls seem to be a key group in the prevention of both smoking and a sedentary life style. These findings imply that, in health promotion, one should develop strategies related to improving self-efficacy, particularly in young girls, to a greater extent. Young men were less likely to be physically inactive during their leisure time if their parents had high work physical activity at baseline in [1976] [1977] [1978] . Studies have shown that, in both men and women, low work activity is most frequent in highly professional jobs. 2 ' 6 We had no information on parents' occupations, but low work activity was most common among those with the longest school education. Despite this, die association between parents work activity and their sons' activity level later in life retained significance when parents' school education was included in the multivariate model. Thus, if work activity is regarded as an indirect measure of occupation our finding is not in agreement with a cross sectional study among 13,000 Dutch adults (25-74 years).
14 In this population, the risk of no physical exercise was higher in men and women whose fathers had manual jobs than those with fathers in highly professional jobs. However, the two studies had different designs. The Dutch study was cross-sectional and the information on fathers' occupations was gathered retrospectively from study subjects, while our study was prospective and the information was obtained at baseline from the parents themselves. We cannot exclude the possibility that the association between young mens' current leisure-time physical activity and their parents' work activity is due to chance, but if the association is true a possible explanation is that boys in families with a heavy workload are much more engaged in physically active domestic chores and several studies have shown that active boys become active adults.
9 ' 12 ' 18 ' 28 However, there are also studies showing that there is no tracking of physical activity at all.
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It is important to consider some methodological issues when evaluating our results. The lack of associations in the present study could be due to the small sample size. The power of the study in detecting a crude OR of less than 2.0 at a 5% significance level was less than 60% for most exposures. The participation rate in the study was relatively low, but the levels of leisure activities were in accordance with those reported among young adults in nationwide Danish health surveys. 2 Although, it was shown that those who did not participate in the follow-up examination differed from the study participants in terms of current smoking, this would not necessarily influence the analytical results of the present study unless those who dropped out differed with regard to determinants and, independently of this, had higher (or lower) levels of activity. As for misclassification, the study used data collected on the basis of standardised questionnaires which has been considered satisfactory by several investigators for estimating physical activity. "*•''There was a 13 years lag between measurement of the baseline exposures and the outcome and the dynamic measures, such as physical activity, may have changed during that period. We cannot exclude the possibility that parents classified with low leisure activity became active shortly after the baseline data were collected. If such misclassifications occurred independently of participants' current activity level this would tend to underestimate the true association; consequently, the association we observed would not be spurious.
In conclusion, the present prospective study showed that parental work activity was associated with leisure activity in young men, while smoking during childhood predicted a sedentary life style in young women. The study did not support the idea that parents' leisure activity and education represent important sources of influence for activity levels in young adulthood. We feel it is important to emphasise that young smoking girls seem to be a key group in the prevention of both smoking and a sedentary life style. 
